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VEHICLE SEAT WITH SEAT CUSHION TIP-UP STRUCTURE 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a vehicle seat of the type having a tip-up structure 
(or mechanism) for allowing a seat cushion thereof to be tipped up to a generally upright 
non-use position, and in particular, the invention is directed to the vehicle seat with such 
seat cushion tip-up structure having an interlocked relation with a lock mechanism for locking 
and unlocking the seat to a given position in the fore-and-aft direction. 

2. Description of Prior Art 

There has been known a vehicle seat having a seat cushion tip-up structure by which a 
seat occupant can tip up the seat cushion thereof from a generally horizontal use position to a 
generally upright non-use position. For example, as disclosed from the Japanese 
Laid-Open Patent Publication No. 2003-40009, the seat disclosed therein is provided with a 
slide rail device to which a seat lock mechanism is operatively connected, and a seat cushion 
tip-up mechanism, wherein the slide rail device is formed by a lower rail and an upper rail 
slidably fitted in the lower rail. In this prior art, a base frame is connected with the upper 
rail, and a seat cushion is rotatably provided in the base frame to constitute the seat cushion 
tip-up structure allowing the seat cushion to be tipped up. Also, a rotary actuator piece is 
rotatably provided for causing locking and unlocking action of the seat lock mechanism, and a 
wire cable is connected between a control lever of the seat cushion tip-up mechanism and 
such rotary actuator piece, so that operating the control lever causes rotation of the rotary 
actuator piece to actuate the seat lock mechanism to lock and unlock the upper rail to and from 
the lower rail. 

In this conventional type of seat, of course, the operation of the control lever is 
effected in both of the case where the seat cushion is in a horizontal normal use position and 
the case where it is in the tipped-up non-use position. Such seat cushion has a center of 
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rotation at the backward end portion thereof and is provided with the foregoing control lever. 
Therefore, since the rotary actuator piece is disposed at the base frame or the upper rail, it 
has been found in some cases that the control lever interferes with the base frame, and that 
the wire or wiring between the control lever and the rotary piece interferes with the seat 
cushion tip-up mechanism, the seat cushion frame, or the base frame. For that reason, 
the conventional seats of this sort have been faced with some mechanical troubles and 
malfunction, and it is annoyingly necessary to arrange a rather intricate wiring in the seat 
cushion, which results in being an obstacle to smooth assembly of the vehicle seat with seat 
cushion tip-up mechanism. 



SUMMARY OF THE INVENTION 

In view of the above-stated drawbacks, it is therefore a purpose of the present 
invention to provide an improved vehicle seat with a seat cushion tip-up structure, which is 
simplified in structure and easy to operate, without requiring any wire element stated above. 

In order to accomplish such purpose, in accordance with the present invention, there 
is provided the vehicle seat comprising: 

a slide rail means comprising a lower rail means and an upper rail means slidably 
engaged with the lower rail means, allowing the upper rail means to be slidingly movable 
along the lower rail means in a forward direction forwardly of the vehicle seat and a backward 
direction backwardly of the vehicle seat; 

a base frame means fixedly connected with the upper rail means; 

a seat cushion rotatably connected with the base frame means so as to be able to 
be tipped up from a generally horizontal use position to an upright non-use position, the seat 
cushion having a forward end portion facing to the forward direction; 

a lock mechanism for locking and unlocking the upper rail means to and from the 
lower rail means, the lock mechanism comprising: a lock means provided in the upper rail so 
as to be movable in one of a locking direction to lock the upper rail to the lower rail means and 
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an unlocking direction to unlock the upper rail from the lower rail; and a rotary actuator 
means which is rotatably disposed above the lower rail means and operatively connected with 
the lock means; and 

a lock/unlock actuator mechanism for actuating the lock mechanism to cause 
locking and unlocking of the upper rail means to and from the lower rail means, the 
lock/unlock actuator mechanism being provided between the seat cushion and the lock 
mechanism, and comprising: 

an unlocking lever movably provided under the forward end portion of the seat 
cushion, the operation lever being normally set at a locking position and 
operable therefrom to an unlocking position; 

a first connecting link extending along a longitudinal direction of the seat 
cushion and being movable along the longitudinal direction, the first connecting 
link being at one end thereof operatively connected with the operation lever; 

a first rotary arm rotatably provided between the seat cushion and the base 
frame means, the first rotary arm being at one end thereof operatively 
connected with another end of the first connecting link; 

a second rotary arm fixedly connected at one end thereof with another end of 
the first rotary arm; and 

a second connecting link operatively connected between another end of the 
second rotary arm and the rotary actuator means of the lock mechanism, 
wherein, when the unlocking lever is set at the locking position, the lock means is 
retained in the locking direction so that the upper rail is locked to the lower rail, and wherein 
operation of the unlocking lever to the unlocking position causes movements of the first 
connecting link, the first rotary arm, the second rotary arm and the second connecting link, 
so as to rotate the rotary actuator means to move the lock means in the unlocking direction, 
so that the upper rail is unlocked from the lower rail. 

Other various features and advantages of the present invention will become apparent 
from reading of the description hereinafter, with reference to the annexed drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partly broken schematic perspective view showing a framework of a vehicle 
seat with seat cushion tip-up structure in accordance with the present invention; 

Fig. 2 is a partly broken elevational view of the seat vehicle seat, which explanatorily 
shows the state where the seat cushion is unlocked and tipped up; 

Fig. 3 is a partly broken exploded perspective view of principal parts of the present 
invention; 

Fig. 4 is a partly broken elevational view which explanatorily shows the unlocking actions 
of the principal parts for unlocking and tipping up the normally positioned seat cushion; 
and 

Fig. 5 is a partly broken elevational view showing the state where the seat cushion has 
been tipped to a generally non-use position. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT OF THE INVENTION 

Referring to Figs. 1 to 5, there is illustrated a preferred embodiment of a vehicle seat 
with a seat cushion tip-up structure in accordance with the present invention. 

As seen from Figs. 1 and 2, the illustrative vehicle seat of this kind, generally 
designated by (S), is typically formed by a base frame member (1), a seat back (5) 
pivotally connected with a backward portion of the base frame member ( 1 ) , and a seat 
cushion (2) pivotally connected with a forward portion of the base frame member (1 ) via an 
auxiliary guide link member (15) , such that the seat cushion (2) may be rotated between a 
generally horizontal use position and a generally upright non-use position as understandable 
from Fig. 2. Namely, the seat cushion (2) can be tipped up via a suitable tip-up 
mechanism for automotive seat (not shown) to the upright non-use position, substantially in 
parallel with the vertically extending seat back (5) , wherein the not-shown tip-up mechanism 
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is well known in the art and any specific description thereon is omitted as it is not a subject 
matter of the present invention. 

Further, a pair of known spaced-apart slide rails (4) (4) are provided for allowing the 
seat (S) to be movable in forward and backward directions. Each of the two slide rails (4) 
comprises a lower rail (4A) and an upper rail (4B) slidably engaged with the lower rail 
(4A) , wherein the lower rail (4A) is adapted for fixation to a floor of vehicle (not shown) . 

In this context, it is noted that, hereinafter, the wording, forward direction" or 
"forwardly", and the wording, "backward direction" or "backwardly", shall refer to a direction 
to the forward side (F) of seat (S) and a direction to a backward side (B) of seat (S) , 
respectively. 

As shown, a pair of the base frame members (1 ) (1 ) are fixedly connected with the 
two upper rails (4B) , respectively. 

The seat back (5) includes a seat back frame (5A) having a pair of lateral frame 
portions (50L) (SOL) . The two lateral frame portions (SOL) (50L) are fixedly connected 
at their respective lower ends with a pair of upper arms (6A) associated with a reclining 
device (not shown). Designation (50A) denotes a connecting rod associated with the 
reclining device, which is operatively connected between the to upper arms (6A) . 

The seat cushion (2) includes a seat cushion frame (2A) which is formed by a pair 
of lateral frame members (20L) (20L) , a forward tubular frame member (12) , a backward 
tubular frame member (13) , and a support frame portion (14) . As best seen in Fig. 3 in 
conjunction with Fig. 1, each lateral frame member (20L) is formed with a pivot pin (21) 
at the backward end portion thereof, and such pivot pin (21) is rotatably inserted in a hole 
(11) formed in the forward upper end region of each base frame member (1), thereby 
allowing the seat cushion frame (20) to be rotatable about the pin (21), whereupon the 
seat cushion (2) may be tipped up from the horizontal use position at the base frame 
member (1) to the upright non-use position adjacent to the seat back (5) . 

It is noted that, as indicated by the one-dot chain lines in Fig. 2, the seat back frame 
(5A) and seat cushion frame (2A) are properly upholstered to constitute the seat back (5) 
and seat cushion (2) , respectively. 
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In one of the two slide rails (4) , is provided a known latch-type lock mechanism 
(LM) for locking and unlocking the upper rails (4B) to and from the lower rails (4A) , the 
lock mechanism (LM) comprising a latch plate (42) having three lock pieces (42A) and a 
plurality of lock holes (43) formed in the bottom wall (4Aa) of the lower rail (4A). The 
latch plate (42) is slidably fit in the vertically cut-away area (4Ba) of the upper rail (4B) 
so as to be vertically movable for engagement into and disengagement from the corresponding 
three of the lock holes (43) , so that the seat (S) may be unlocked for forward and 
backward movement along the lower rail (4A) , or locked to a desired point on the lower rail 
(4A). 

In accordance with the present invention, there is provided a locking/unlocking 
actuation mechanism (3) between the seat cushion (2) and the foregoing lock mechanism 
(LM) , by means of which, a user, when tipping up the seat cushion (2) , can cause the 
lock mechanism (LM) to actuate for releasing a locked state the seat (S) to a side of floor. 

The locking/unlocking actuation mechanism (3) is basically comprised of: an 
unlocking lever (38) ; a first rotary arm (32) ; a first connecting link (31) ; a second rotary 
arm (34); a second connecting link (35); a rotary actuator piece (36); and a tilting 
actuator member (41 ) . 

More specifically, the unlocking lever (38) is rotatably provided under the forward 
end portion of the seat cushion (2). Namely, the unlocking lever (38) is fixed to a 
support shaft (37A) rotatably connected with the forward tubular frame (12) of the seat 
cushion frame (2A) so as to be rotatable between an inoperative locking position shown in 
Fig. 2 and an unlocking position shown in Fig. 4. A pulling spring (39) is connected 
between the unlocking lever (38) and a securing member (not shown) fixed to the inward 
side of the lateral frame portion (20L) of seat cushion frame (2A) , so that the unlocking 
lever (38) is normally biased by the spring (38) to the locking position. 

Designations (37) denotes a link piece which is disposed forwardly of the seat 
cushion frame (2A) and fixed at its upper end to the foregoing support shaft (37A) adjacent 
to the unlocking lever (38) . 

The first rotary arm (32) is disposed backwardly of the seat cushion frame (2A) and 
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has a connecting shaft (33) formed in the upper end thereof, the connecting shaft (33) 
having a threaded hole (33A) defined therein. 

The first connecting link (31) is movably connected between those link piece (37) 
and first rotary arm (32) in such a manner that the forward end thereof is pivotally connected 
by a pin (31A) with the lower end of the link piece (37) , while the backward end thereof is 
pivotally connected by a pin (31 B) with the lower end of the first rotary arm (32) . 

As best seen in Fig. 3, the connecting shaft (33) of the first rotary arm (32) is 
rotatably inserted in a hole (20) formed in the backward end region of the lateral frame 
portion (20L) at a point adjacent to the shaft (21) which projects horizontally from that 
particular backward end region of lateral frame portion (20L) . 

As also best seen in Fig. 3, an arcuate guide hole (10) and a bearing hole (11) 
are formed in the upper end region of the base frame member ( 1 ) , such that the former hole 
(10) is defined along the circumference of a circle having a center at the latter hole (11) . 
The shaft (21) is rotatably inserted in the bearing hole (11) of the base frame member (1) 
as stated above, thereby allowing the seat cushion frame (2A) to be rotatable vertically to 
and away from the base frame member (1) , so that the seat cushion (2) can be tipped up 
to an upright non-use position as shown in Fig. 5. On the other hand, the connecting shaft 
(33) of first rotary arm (32) is slidably inserted through the arcuate guide hole (10). 
Thus, it is seen that the connecting shaft (33) is slidingly moved along the arcuate guide 
hole (10) with rotation of the seat cushion frame (2A) about the shaft (21 ) . 

The connecting shaft (33), inserted through the arcuate guide hole (10) as stated 
above, is fixedly coupled with the upper end of the second rotary arm (34) . This is done 
by inserting a securing screw (33B) through a hole (34A) formed in that upper end of 
second rotary arm (34) and threadedly engaged in the threaded hole (33A) of the 
connecting shaft (33) as indicated in Fig. 3. Pivotally connected with the lower end of 
such second rotary arm (34) is one end of the second connecting link (35) by means of a 
pin (35A) . Another end of this second connecting link (35) is pivotally connected with one 
end region of the rotary actuator piece (36) that faces to a direction forwardly of the seat 
(S). 
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The rotary actuator piece (36) has a pressure rod (36B) extending backwardly 
toward the lock mechanism (LM) and is rotatably connected at a forward end thereof with the 
lower end portion of the base frame member (1) by a pin (36A) so as to be rotatable about 
the pin (36A) . The backward end of the rotary actuator piece (36) is pivotally connected 
with the lower end of the second connecting link (35), so that the second connecting link 
(35) is pivotally connected between the second rotary arm (34) and the rotary actuator 
piece (36). 

In this context, it is seen in Fig. 2 that, when the seat (S) is in the normal use as 
shown by the solid lines, with the unlocking lever (38) in the locking position, the 
lock/unlock actuation mechanism (3) or all its constituent parts (31, 32, 33, 34, 36, 37 and so 
forth) are thus in an inoperative state with respect to the lock mechanism (LM), under 
which state, the rotary actuator piece (36) is retained in the illustrative inoperative state 
where the pressure rod (36B) extends backwardly and horizontally along a rectilinear line. 

The tilting actuator member (41) is rotatably attached at the center thereof to the 
upper end region of the upper rail (4B) by a pin (41A) and extends horizontally in parallel 
therewith, in such a manner that one half portion (41-1) thereof extends backwardly across 
the latch plate (42) , while being pivotally connected by a pin (42B) with the latch plate 
(42), and that another half portion (41-2) thereof extends forwardly at a level below the 
pressure rod (36B) in parallel therewith. 

Now, description will be made of operation of the above-constructed seat (S), with 
particular reference to Figs. 2, 4 and 5. 

At first, as understandable from Fig. 2 in conjunction with Fig. 3, the unlocking lever 
(38) is rotated forwardly or anticlockwise to an unlocking position, as indicated by the arrow 
(A1), against the biasing force of the spring (39), which in turn causes simultaneous 
anticlockwise rotation of the link piece (37) , thereby displacing the first connecting link (31) 
in the forward direction (A2) . Simultaneous therewith, the first rotary arm (32) is also 
rotated anticlockwise to cause likewise rotation of the connecting shaft (33) , thereby causing 
anticlockwise rotation of the second rotary arm (34) about that shaft (33) as indicated by 
the arrow (A3) . With such rotation of second rotary arm (34) , the second connecting link 
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(35) is displaced upwardly as indicated by the arrow (A4) , thereby causing anticlockwise 
rotation of the rotary actuator piece (36) about the pin (36A) as indicated by the arrow 
(A5), with the pressure rod (36B) being contacted with the foregoing another half portion 
(41-2) of tilting actuator member (41 ) and rotated downwardly to push it, as indicated by the 
arrow (A6) . As a result thereof, the tilting actuator member (41) is rotated about the pin 
(41A) clockwise as indicated by the arrow (A7) , thereby causing upward movement of the 
latch plate (42) to an unlocking position to disengage its three lock pieces (42A) from the 
corresponding three of the lock holes (43) . Those series of unlocking operations are also 
shown in Fig. 4 from which it is observed that all the arrows ® indicate the unlocking 
operation of the unlocking lever (38), the simultaneous unlocking movements of the rotary 
actuator piece (36), pressure rod (36B) and tilting actuator member (41), and the 
resultant upward disengagement of the latch plate (42) from the lower rail (4A) . As a 
result thereof, the upper rail (4B) is released from the state locked to the lower rail (4A) , 
thus allowing the seat (S) to be movable in the forward and backward directions as indicated 
by the arrows in Fig. 4. 

Accordingly, a user can move the seat (S) to a desired point by retaining the 
unlocking lever (38) in the unlocking position as shown in Fig. 4, with his or her hand, 
against the biasing force of the spring (39) , and then, can release the unlocking lever (38) 
to the inoperative locking position, as indicated by the arrow (D in Fig. 2, so that the rotary 
actuator piece (36) is rotated clockwise as indicated by the arrow @, thereby causing the 
three lock pieces (42A) of latch plate (42) to engage in the respective selected three lock 
holes (43) through the tilting actuator member (41), and therefore, the seat (S) is 
locked in the desired point on the lower rail (4A) . It is noted here that the latch plate (42) 
is positively retained in such locked state to the lower rail (4A) under the biasing force of 
spring (39). 

Thereafter, the user can tip up the seat cushion (2) to the upright non-use position as 
shown in Fig. 5. At this point, it is to be seen that, with the upward rotation or tipping up of 
the seat cushion (2), the connecting shaft (33) is slidingly rotated in and along the 
arcuate guide hole (10) anticlockwise relative to the shaft (21) from a home position where 
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the connecting shaft (33) is contacted with the upper extremity or edge of the arcuate guide 
hole (10) when the seat cushion (2) is set in the generally horizontal use position. That 
is, when the seat cushion (2) is tipped up, the connecting shaft (33) is displaced from the 
upper edge to the lower edge of the arcuate guide hole (10). This gives a play to the 
rotation of connecting shaft (33) about the shaft (21) so as to prevent interference of the 
connecting shaft (33) with the tipping up of the seat cushion (2) , and, more than that, it 
should be noted that the connecting shaft (33) is indeed about to be moved in the downward 
direction along the arcuate hole (10) as if it tended to move the second connecting link (35) , 
rotary actuator piece (36) and tilting actuator member (41) to disengage the latch plate 
(42) from the lock holes (43) , but, the biasing or pulling force of the spring (39) acts to 
quickly draw the connecting shaft (33) back to the home position where it is contacted with 
the upper edge of arcuate hole (10), thereby preventing disengagement of the latch plate 
(42) from the lock holes (43). Thus, the tipping up of the seat cushion (2) does not 
result in unlocking the seat (S) from the lower rail (4A) . Fig. 5 shows the state where the 
seat cushion (2) has been tipped up to the upright non-use position, while the seat (S) is 
locked to the lower rail (4), from which it can be seen that the securing screw (33B) is 
located at the upper edge of the arcuate hole (10), which indicates the fact that the 
connecting shaft (33) is contacted with that upper edge of arcuate hole (10) under the 
biasing force of spring (39) , thereby retaining the rotary actuator piece (36) as well as the 
pressure rod (36B) in the horizontal inoperative position giving no unlocking action to the 
latch plate (42) . 

As can be seen from Fig. 5, in the tipped-up state of seat cushion (2) , all the second 
rotary arm (34), second connecting link (35), rotary actuator piece (36) and tilting 
actuator member (41) are in an inoperative state to the latch plate (42), which is in the 
same state as in the normal seating state of seat (S) shown in Fig. 2. Therefore, in such 
tipped-up state, the unlocking lever (38) may be operated to unlock the latch plate (42) 
from the lower rail (4A) . Since this unlocking operation is substantially the same as the 
unlocking operation specified above for the case of the normal seating state as in Fig. 2, a 
brief description will be made of the operation with reference to Fig. 5. Namely, as 
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indicated by the arrow in the Fig. 5, the unlocking lever (38) can be rotated anticlockwise to 
the unlocking position against the biasing force of the spring (39), which in turn causes 
upward displacement of the first connecting link (31) to rotate the second rotary arm (34) 
anticlockwise, and then, through the resultant movements of the second connecting link 
(35), rotary actuator piece (36) and tilting actuator member (41) in the same way as 
stated earlier, the latch plate (42) is raised to an unlocking position to disengage its three 
lock pieces (42A) from the corresponding three of the lock holes (43) , likewise as in the 
direction of arrow ® in Fig. 4, so that the upper rail (4B) is released from the state locked 
to the lower rail (4A) , thus allowing the seat (S) to be movable in the forward and 
backward directions. In this case also, a user can move the seat (S) to a desired point 
by retaining the unlocking lever (38) in the unlocking position with his or her hand against the 
biasing force of the spring (39), and then can release the unlocking lever (38) to the 
inoperative locking position so as to cause engagement of the latch plate three lock pieces 
(42A) in the respective selected three lock holes (43) , thereby locking the seat (S) to a 
desired point on the lower rail (4A) . 

It is noted that, while not shown, if the user tips up the seat cushion (2) while 
retaining the unlocking lever (38) to the unlocking position, then the connecting shaft (33) 
is subjected to sliding movement along the arcuate hole (10) to the lower edge (10B) of 
that particular arcuate hole (10), which simultaneously causes further upward displacement 
of the second connecting link (35) , thereby causing further anticlockwise rotation of the 
rotary actuator piece (36) from the point shown in Fig. 4, so that the pressure rod (36B) is 
displaced out of contact with the backward half portion (41-2) of tilting actuator member 
(41), resulting in the tilting actuator member (41) being automatically rotated back to the 
horizontal inoperative position as in Fig. 2 due to the weight of the latch plate (42), 
whereupon the latch plate (42) is lowered for engagement in the lock holes (43) . At that 
point, the pressure rod (36B) of rotary actuator piece (36) is slightly rotated by an angle 
near to (i.e. not contacted with) the afore-said another half portion (41-2) of tilting actuator 
member (41) . Then, upon the user releasing the unlocking lever (38) from the unlocking 
position, there occurs automatic return of that particular unlocking lever (38) to the locking 
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position under the pulling force of the spring (39) , which in turn causes the connecting shaft 
(33) to quicky slide back to the upper edge of arcuate hole (10). Consequently, both 
second rotary arm (34) and second connecting link (35) are returned to their respective 
inoperative home positions shown in Fig. 2, with the result that the rotary actuator piece (36) 
is rotated accordingly by such an angle that brings the pressure rod (36B) to the normal 
horizontal inactive position above the said another half portion (41-2) of tilting actuator 
member (41 ) , as shown in Fig. 2. Those not-shown series of actions will be easily 
understood by any person skill in the art who reads the descriptions given so far and the 
annexed drawings. 

In any case, with the above-described arrangement, the pin (35A) or a point for 
connecting the second rotary arm (34) and the second connecting link (35) is retained 
substantially at a fixed point, which permits for locking and unlocking operation by the 
unlocking lever (38) in both of the following two cases: the seat cushion tipped-up case 
where the seat cushion (2) is tipped up to the upright use position, and the seat cushion 
use case where the seat cushion (2) is set in a generally horizontal use position. 

Accordingly, in accordance with the present invention, it is appreciated that the seat 
(S) requires neither of wires and cables between the seat cushion and unlocking lever and 
therefore, the structure thereof is simplified and easy to assemble. 

While having described the present invention, it should be understood that the 
invention is not limited to the illustrated embodiment, but other various modifications, 
replacements and additions may be applied thereto without departing from the scopes of the 
appended claims. 



